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(54) Mobile radio system with synchronised handover 



(57) I n a mobile radio network such as the Universal 
Mobile Telephone System. Handover or relocation of 
control of a mobile from a serving RNC 22 to a target 
RNC 24. The TRNC 24 sends a request to the SRNC 
22 over the lur link 27, and the SRNC 22 returns frame 



timing information . The TRNC 24 synchronizes the user 
plane with the SRNC for this uplink, so that both con- 
trollers are able to send the same packets in synchro- 
nism. The core network (10) can suppress the duplicat- 
ed packet. 



FIG. 3 



22 

I 

SRNC 



10 



CN 



24 



TRNC 



30 - 
(lu link) 



CM 
CM 
CD 

o 



CL 
LU 



Frame 1 

Frame 2 

Frame 3 

Handover required 



Frame 4 >• 

Frame 5 >• 

Frame 6- - 
Frame 7 >• 

27 
(lur link) 

i 



Frame 1- 
Frame 2- 
Frame 3- 
Frame 4- 

Frame 5- 
Frame 6- 



Handover request 



-< Frame 1 

Frame 2 

< Frame 3 - - 

Handover request ack 



-35 



-Frame 5 

-Frame 6 



Printed by Jouve, 75001 PARIS (FR) 



BNSDCCID; <EP. 



1107622A1_I_> 



1 



EP 1 107 622 A1 



2 



Description 

[0001] This invention relates to a mobile radio tele- 
communications system, such as a Universal Mobile 
Telephone System or the Global System for Mobile 
Communications, and relates especially to a system 
providing real time services. 

[0002] In a real time service, it is important that uplink 
packets, that is packets passing to a mobile system from 
the control network, are neither duplicated nor lost. If a 
packet is duplicated, then the upper control layers must 
deduce which packet to discard; if a packet is lost, it 
must be retransmitted and if retransmission is impera- 
tive, this is usually carried out in the application layer 
and the retransmission requires radio resource. 
[0003] Some real time services, such as video, are 
delay-sensitive and/or loss sensitive. Packet loss and 
packet duplication can seriously affect the ability to pro- 
vide such services. Packet loss and packet duplication 
are especially likely to be experienced during a hando- 
ver or relocation from one control network to another as 
the mobile user moves on the ground. 
[0004] In this specification, the terms "handover and 
"relocation", which mean the transfer of control of a con- 
nection from a serving Radio Network Controller (RNC) 
to a target RNC, are used interchangeably. 
[0005] In a mobile radio telecommunications system 
it is at present not possible to avoid packet loss or packet 
duplication during handover or relocation. 
[0006] It is an object of the invention to provide a sys- 
tem in which the risk of packet loss or packet duplication 
during handover is substantially reduced. 
[0007] According to the invention in a mobile radio tel- 
ecommunications system, a method of handing over 
control of a mobile from a serving controller to a target 
controller, characterised by the steps of:- 

the target controller sending to the serving control- 
ler a request for timing information; 
the serving controller sending timing information to 
the target controller; 

the target controller coming into user plane syn- 
chronisation with the serving controller for this mo- 
bile connection; 

and the target controller taking control of the mobile. 

[0008] Preferably the timing information is frame tim- 
ing information. 

[0009] Also according to the invention, a controller for 
a mobile radio telecommunications system arranged, on 
handover of control of a mobile to that controller, to send 
a request for timing information to a serving controller; 
to receive timing information from the serving controller; 
to come into user plane synchronisation with the serving 
controller for this mobile connection; and to take control 
of the mobile; and further arranged, on handover of con- 
trol from that controller to a target controller and on re- 
ceipt of a request signal, to send to that target controller 



signal timing information. 

[0010] The invention will be described by way of ex- 
ample only with reference to the accompanying drawing 
in which :- 

5 

Figure 1 illustrates schematically a part of the Uni- 
versal Mobile Telephone System; 
Figure 2 illustrates the signalling control flow during 
handover; and 
10 Figure 3 illustrates the counting of frames. 

[0011] In Figure l,a Core Network (CN) 10 has an in- 
terface 12, the lu interface, to the UMTS Terrestrial Ra- 
dio Access Network (UTRAN) 14, and the UTRAN 14 
15 has an interface 16, the Uu interface, to a number of 
Mobile Systems (MSs) 18, 20. 

[0012] Within the UTRAN 14 are a number of Radio 
Network Controllers (RNC) 22, 24, two only being illus- 
trated, each RNC controlling a number of Node Bs 26, 
20 28, two only being shown for each RNC. RNC 22 con- 
trols the MSs 1 8 and RNC 24 controls the MSs 20. The 
RNCs 22, 24 are connected to each other by an inter- 
face lur 26 and to the Core Network 1 0 by lu interfaces 
30,31 . 

25 [0013] In the Figure, the network is the UMTS net- 
work; in a GSM network the equivalent building block to 
an RNC is termed a Base Station Controller (BSC); a 
Node B is termed a Base Transceiver Station (BTS); and 
the Uu interface is termed the radio interface. 

30 [0014] The RMCs22, 24 build frames containing data, 
send the frames to a Node B 26, 28 and control a mobile 
system as it moves over the ground. A Node B receives 
frames from an RNC, and modulates the data for pas- 
sage to the radio interface Uu 1 6 and thence to a mobile. 

35 [0015] The UMTS is specified to have a control plane 
and a user plane; the control plane provides control sig- 
nalling between Node Bs and RNCs, to control the allo- 
cation of requests for resources, and to control hando- 
ver requests. The user plane is responsible for handling 

40 the actual user data passed between applications. 
[0016] Suppose one of the mobiles is located in a tel- 
ecommunications cell 32 just within the group of cells 
32' controlled by the RNC 22, and moves into a telecom- 
munications cell 34 located just within the group of cells 

^5 34' controlled by the RNC 24. At the position illustrated, 
the mobile, whether in cell 32 or in cell 34, can receive 
signals from and send signals to either RNC 22 or RNC 
24, via the relevant Node B 26 or 28. 
[0017] Suppose the mobile is moving upwards in the 

50 figure. As it moves and a handover occurs from RNC 22 
to RNC 24, it is essential to synchronise the frames if 
real time services are to be supported such that no du- 
plication of data is detected by the application. At 
present, handover information is passed from the serv- 

55 ing controller (SRNC) 22 to the target controller (TRNC) 
24 via the CN 1 0; SRNC 22 sends a "handover required" 
signal over lu link 30 to CN 1 0 which sends a "handover 
request" signal to TRNC 24 over lu link 31; TRNC re- 
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turns a handover request acknowledgement 35, and the 
CN 10 performs a handover. With frames now passing 
via RNC 24, synchronisation is eventually reached, but 
there is often a noticeable loss or duplication of packets 
which is perceived by the application and causes notice- 
able disturbance to the application, for example, in a vid- 
eo, a loss of synchronisation and/or a jittering display. 
[001 8] In the method of the invention, when the TRNC 
24 receives the handover request signal from the CN 
1 0, it sends over the lur link 27 a request for timing in- 
formation from the SRNC 22 related to its frames ; the 
SRNC 22 then sends over the link lur 27 its low layer 
timing and synchronisation and protocol; provisioning 
timing offset; and synchronisation information . The sig- 
nals are illustrated in Figure 2. 

[0019] Once synchronisation information is ex- 
changed, the two RNCs 22, 24 are able to send syn- 
chronously the same packet from the mobile in cell 
32/34 on the lu interface links 30,31 to the CN 10. The 
TRNC 24 sends the Handover Request Acknowledge- 
ment signal. The CN 10 can then permit the handover 
or relocation to RNC 24. 

[0020] During the handover or relocation, the CN 10 
is able to determine which packets are being repeated, 
and to suppress the repetition. 

[0021] The signals send over the lur link 27 maybe 
out-of-band, but for minimum delay, in-band signalling 
is preferred. 

[0022] It is to be understood that lur link is at present 
used by the SRNC 22 to send a request to the TRNC 
24; in the inventive method, the TRNC 24 sends a re- 
quest in the opposite direction to that conventionally 
used, and considerable additional information is then 
sent over the link. 

[0023] Figure 3 shows the counting of lu frames in the 
user plane and indicates the signal paths. 
[0024] The SRNC 22 sends frames, shown chain-dot- 
ted, to the CN 1 0 via the lu uplink user plane; the SRNC 
also sends the "handover required" signal to the CN via 
lu signalling, shown by a full line. The CN sends the 
"handover request" signal to the TRNC via lu signalling 
(full line) 31. 

[0025] The low level timing and synchronisation of the 
lu signals are sent via the lur link 27, shown dotted. The 
TRNC changes its timing forthe mobile in cell 32/34 only 
to come into synchronisation with the SRNC. 
[0026] Subsequently the SRNC and the TRNC both 
send frames from the mobile in cell 32/34; it will be seen 
from Figure 3 that frames 1 and 2 are not synchronised; 
frames 3 are synchronised, and the TRNC can then 
send its "handover request acknowledgement 1 ' signal 
35 to the CN via lu signalling (full line). Frames 5 and 6 
are shown to be synchronised, and sent by both RNCs. 
The CN 10 prevents repetition of the information. 
[0027] The method of the invention, of sequencing/ 
synchronisation on the lu interface, allows the CN 10 to 
perform near lossless switching between two uplink 
packet streams. Quality of Service on handover is great- 



ly improved. 

[0028] The inventive method can be applied to relo- 
cation as well as to RNC handover, and can be applied 
to GSM as well as to UMTS. 
5 [0029] As is conventional, the CN 10 comprises at 
least one Mobile Switching Centre (MSC) and a plurality 
of GSM Support Nodes, one of which will be the Serving 
GSM Support Node (SGSN) for a call in progress. 

10 

Claims 

1. In a mobile radio telecommunications system, a 
method of handing over control of a mobile from a 

15 serving controller (22) to a target controller (24), 
characterised by the steps of :- 

the target controller sending to the serving con- 
troller a request for timing information; 

20 the serving controller sending timing informa- 

tion to the target controller; 
the target controller coming into user plane syn- 
chronisation with the serving controller for this 
mobile connection; and 

25 the target controller taking control of the mobile. 

2. A method according to Claim 1 in which the serving 
controller (22) sends to the target controller (24) 
frame information relating to packets on the uplink. 

30 

3. A method according to any preceding Claim in 
which the target and serving controllers come into 
synchronisation on their lu interface (12) with the 
core network (10) of the system. 

35 

4. A method according to Claim 2 in which the frame 
information is low layer timing and synchronisation 
protocol, provisioning timing offset, and synchroni- 
sation information. 

40 

5. A method according to Claim 2 or Claim 4 in which 
the target radio network controller (24) sends said 
request to the serving radio network controller (22) 
over an lur link (27) between the controllers and the 

45 serving radio network controller (22) sends the 
frame information over said lur link (27). 

6. A controller (22 or 24) for a mobile radio telecom- 
munications system arranged, on handover of con- 

50 trol of a mobile to that controller (24), to send a re- 
quest for timing information to a serving controller 
(22); to receive timing information from the serving 
controller; to come into user plane synchronisation 
with the serving controller (22) for this mobile con- 

55 nection; and to take control of the mobile; and fur- 
ther arranged, on handover of control from that con- 
troller (22) to a target controller (24) and on receipt 
of a request signal, to send to that target controller 
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signal timing information. 

7. A controller (22 or 24) according to Claim 6 in which 
the controller (22) is arranged to send to said target 
controller (24) frame information relating to packets s 
on the uplink. 

8. A controller (22 or 24) according to Claim 6 or Claim 
7 arranged to come into synchronisation on the lu 
interface (31) with a core network (10). 10 

9. A controller (22 or 24) according to any one of 
Claims 6, 7 or 8 arranged to send and receive low 
layer timing and synchronisation and protocol infor- 
mation; provisioning timing offset; andsynchronisa- *5 
tion information. 

10. A controller according to any one of Claims 6 to 9 
which is a radio network controller (22,24) for a 
UMTS network. 20 

11. A controller according to any one of Claims 6 to 9 
which is a Base Station Controller for the GSM net- 
work. 

25 

12. A controller according to any one of Claims 6 to 9 
which is a Serving GSM Support Node for a Core 
Network (10). 

13. A controller according to any one of Claims 6 to 9 30 
which is a Mobile Switching Centre for a Core Net- 
work. (10). 



35 



40 



45 



50 



55 



4 

BNSDOCID: <EP _1 107622A1 J_> 



EP 1 107 622 A1 




BNSDOCID. <EP_. ____ 1107622A1_I_> 



5 



EP1 107 622 A1 



FIG. 2 

22 10 24 

i I I 

SRNC CN TRNC 



30 
(lu link) 

\ 


31 
(lu link) 


Handover required *" 

27 
(lur link) 

..... i.. 


Handover request ~~ 


Request for timir 


ig and response 

< — — , 


Handover request ack 



BNSDOCID: <EP 1 107622A1_I_> 



6 



EP 1 107 622 A1 



FIG. 3 



22 



SRNC 



10 
\ 

CN 



24 

I 

TRNC 



30 - 
(iu link) 



Frame 1 >> 

Frame 2 >• 

Frame 3 >* 

Handover required 



Frame 4- 
Frame 5- 
Frame 6- 
Frame 7- 



27 
(lur link) 

..A... 



Frame 1 >- 

Frame 2 >► 

Frame 3 >* 

Frame 4 

Frame 5 -:>► 

Frame 6 



Handover request 




< Frame 1 

< Frame 2 

— -Frame 3 

Handover request ack 



-< Frame 5-- 

-< Frame 6 



BNSDOCID: <EP 1 107622A1_I_> 



7 



EP 1 107 622 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 30 8856 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation o* document with indication, where appropriate. 
of relevant passages 



i Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (tnLCt.7) 



X 

Y 



WO 96 38990 A (FLAKE HORST ;IDE HANS 
DIETER (DE); NEUHAUS RALF (DE); PAULI 
BURKHA) 5 December 1996 (1996-12-05) 

* page 8, line 31 - page 9, line 5 * 

* page 11, line 31 - page 12, line 15 

* page 13, line 26 - page 15, line 10 



EP 0 676 908 A (OKI ELECTRIC IND CO LTD) 
11 October 1995 (1995-10-11) 

* column 4, line 10 - line 38 * 

KALLIOKULJU J: "Quality of service 
management functions 1n 3/sup rd/ 
generation mobile telecommunication 
networks" 

WCNC. 1999 IEEE WIRELESS COMMUNICATIONS 
AND NETWORKING CONFERENCE (CAT. 
N0.99TH8466), WCNC . 1999 IEEE WIRELESS 
COMMUNICATIONS AND NETWORKING CONFERENCE, 
NEW ORLEANS, LA, USA, 21-24 SEPT. 1999. 

pages 1283-1287 vol.3, XP002163144 
1999, Pi scat away, NJ, USA, IEEE, USA 
ISBN: 0-7803-5668-3 

* page 1285, paragraph IV - page 1287, 
paragraph V * 



The present search report has been drawn up for a!) claims 



1,3,6,8, 
10-13 



H04Q7/30 
H04Q7/38 



1,2,4,6, 

7,9-13 

5 

1-13 



TECHNICAL FIELDS 
SEARCHED (lr*.Cl.7) 



H04Q 
H04B 



Race 'J seaicti 

BERLIN 



0*At> ot conpioiDn at me searcti 

19 March 2001 



Etcamne* 

Palenda Gutierrez, C 



UAI LGOHV Ol CIUH DOCUMENTS 

X particularly relevant rt taken alone 

v pantr.utarty relevant n comDmed wilh ariotliei 

document of the same category 
A technological bacicground 
O : non written disclosure 
P intermediate document 



T theory or principle underlying the invention 
E . earlier patent document, but published on. or 

after the tiling date 
D : document cited in the application 
L : document cited tor other reasons 

& : member ol the same patent family, corresponding 
document 



8 



BNSDOCID: <EP 1 107622A1_I_> 



EP1 107 622 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 30 8856 



This annex lists the patent family members relating to me patent documents died in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable tor these particulars which are merely given for the purpose of information. 

19-03-2001 



Patent document 
cited in search report 



Publication 
date 



Patent lamity 
member(s) 



Publication 
date 



WO 9638990 



05-12-1996 



AU 
CN 
DE 
EP 
ES 
JP 



5810696 
1185885 

59603171 
0829172 
2138349 

10506775 



EP 0676908 



11-10-1995 



JP 
CA 
US 



7284141 A 
2146493 A 
5677908 A 



18-12-1996 
24-06-1998 
28-10-1999 
18-03-1998 
01-01-2000 
30-06-1998 

27-10-1995 
09-10-1995 
14-10-1997 



For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



BNSDOCID: <EP__ 



_1 107622A1_I_> 



